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Deviation of Statement of Work, Dace 2 Action Items 

See Action Items, uage 2. 

See Action Items. Daze 2. 

See Action Items discussion of 4-87MSD & MB7-31. uace 2. 

S m a t e s  ToluenedS and BFB out on 4-87MSD. 

Twelve hour curve not met. See Action Items. pace 2. 

V 

V 

R See Comments, page 3. 

A = Data aaqtable but qualified due ta problems. 

X = FroMans,butdo not dfa data. 

R=Datarejected 

Data Quality: The data contained in this ~ackage have been reviewed and found to be rejected. please refer to the Action Items 

and Comments sections on the following page&). 

ADMlN RECORD 



Action Items: 1) GUMS Tunefistrument Performance: The W/MS tune criteria was not met because the 

BFB tune was uerformed simultaneously to the analysis of the method blank. before the BFB tune could be 

demonstrated seDarately. According to the case narrative, the BFB tune was run simultanmusl~ with the first initial 

Calibration standard run on 7/14/88. The Statement of Work for Organic Analysis lo/% Section E w e  10 

paramph 1.1.1 and 1.1.2 stipulates that BFB criteria must be met before any standards. samules or blanks are 

anal& 

analysis of any blanks or standards. The data for all standards, samples and blanks are reiected 0 because of these 

deviations. 

2) Blanks: Acetone. chloroform, methylene chIoride, and trichloroethene was found in all of the method blanks 

associated with this batch. The blank contaminants are a mtential interference affecting the resolution and 

sensitivity of instrument tune. As a result. the data associated with these blanks are rejected (R). 

3) Surrogates: The sample 4-87MSD had the surrogates tolueneds and BFB out of the Conmt required OC 

limits for uercent recovery. A method blank (MB7-3 1) had the surrogate toluene4 out of the OC limit. Although 

positive results of samules would be flamed as "J" and negative results as "UJ" normally. neither of these samples 

were re-purged in order to meet the contract reuuirements. The Statement of Work (10/86) mg e E-19 DaranraDh 

4.3.2 muires that surrogate recoveries out of mification be re~urged. reiniected or reextracted. The Statement of 

Work for Organics Analysis DageE-19 Dmmph 4.3.1.4 muires that all method blank surrogate recoveries meet 

OC limits. These are additive uroblems to those Action Items discussed above. and as a result all data are 

rejected 0. 

4) Other OC: The twelve hour freauencv requirement for analyses run on 7/28/88 was exceeded for samdes 

43-87.1-87.3-87.8-87 and 45-87. The Statement of Work for Organic Analysis 10/86 Section E Rage 10 mnral>h 

1.1.1 stipulates that the BFB criterion must be demonstrated daily or for each twelve hour time Mod. which ever is 

more freauent. As a result the data for the sam~les mentioned in this item are reiected (R). 

5) Calibrations: Comwunds with a % relative standard deviation >30% in an initial calibration were the 

following: SPCCs Chloromethane and Bromoform: CCCs Vinyl Chloride and 1.l-Dkhloroethene: target 

comwunds Bromomethane and Chloroethane. Positive values are estimated C J l  and nondetects are estimated and 

undetected 0. The Continuing calibration of 7-19-88 has the followinn comuounds with a (%D>23 

06/15/89 2 E88-2939f3rd Q 1989 
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% difference: SPCC Chloromethane and tarvet commund 2-Butanone. SamDles affected are 56-86,70-86.2-87, 

62-86.6-87.4-87.4-87 duDlicate. 4-87MS, and 4-87MSD. Positive values are estimated C J l  and nondetects are 

estimated and undetected (Vn. Continuinv calibration of 7/28/88 has the following comuounds with a %D>25: 

SPCC Chloromethane. CCC 1 .l-Dichlomthene, target comwunds Bromomethane. Acetone. Vinyl acetate. 

2-Hexanone and 1.2-Dichloroethaned4. Sam~les affected are TB7-18. FB7-18.69-86.61-86.52-87.10-74.5-87. 

9-74.43-87.1-87.3-87.8-87. and 45-87. Positive values are estimated Cn and non-detects are estimated and 

undetected 0. Continuing calibration of 7/31/88 has the following comwunds with a %D>25 SPCCs 

Chloromethane and 1,1.2,2-Tetrachloroethane: target comuounds 2-Butanone, Vinyl acetate. 

Ck-l,3-Dichloro~m~ene, 4-Meth~i-2-~entanone, 2-Hexanone, Styrene and Xylenes (total). Sam~les affected are 

10-74DL. 9-74DL and 43-87DL. Positive values are estimated (n and nondetects are estimated and 

undetected 0. 

COtnInentS: Due to mabr Droblems with the G C M S  tune. blank contamination, method blank surromte 

recovery, and sample surrogate recovery all data are reiected. 

Note: Data Summary Tables are attached. 

k- Ar& 6-6- 89 
Reviewer S&ature Date 
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ld SOP WORK SHEETS FOR VOLATILES I f 

I HOLDING TIMES 
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n SOP WORK SHEETS FOR VOLATILES n 
I HOLDING TIMES I 
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SOP WORK. SHEETS FOR VOLATILE5 6 
I GC / MS TUNING AND PERFORMANCE 1 
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SOP WORK SHEETS FOR VOLATILE5 

I GC / MS TUNING AND PERFORMANCE 1 
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SOP WORK SHEETS FOR VOLATILES 

I INITIAL CALIBRATION 1 

1 INCLUDE M A T R I X  S P I K E S ,  B L A N K S  AND RE-RUNS HERE I 
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II SOP WORK SHEETS FOR VOLATILE5 11 

I 1 NIT1 AL CALIBRATION I 



I i ii SOP WORK SHEETS FOR VOLATILE5 

I CONTlN Ui NG CALI BRATION I 



u SOP WORK SHEETS FOR VOLATILES c II 
~~ 

CONTlN U I NG CALIBRATION 

__- 
f 

I * INCLUDE M A T R I X  S P I K E S ,  BLANKS AND R E - R U N S  HERE i' 



II SOP WORK SHEETS FOR VOLATILE5 II 
BLANKS 1 



II SOP WORK SHEETS FOR VOLATILE5 II 

SURROGATES 

- 
* INCLUDE MATRIX SPIKES, BLANKS AND RE-RUNS HERE -1 

c I 
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bi SOP WORK SHEETS FOR VOLATILES a 
SURROGATES 1 

i * INCLUDE MATRIX SPIKES, BLANKS  AND RE-RUNS HERE  
L --. 



SOP WORK SHEETS FOR VOLATILES ll 

MATRIX SPIKE / MATRIX SPIKE DUPLICATE 1 



li SOP WORK SHEETS FOR VOLATILES 
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c COMPOUND IDENTIFICATION I 
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SYSTEM PERFORMANCE f OVERALL ASSESSMENT 

/ 
IDENTIFY FACTORS THAT  INDICATE 

INSTRUMENT PERFORMANCE 
PROBLEMS (e.g. BASELINE SHIFTS, 1.5. 

ABSOLUTE AREA CHANGES,ETC.) 

OVERALL ASSESSMENT OF DATA FOR 
THE SAMPLE (e.g.U,J,R,N, QUALIFERS) 

I I N C L U D E  r .vr lAwix SP IKES,  BLANKS AND RE-RUNS HERE I 
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GENERAL LABORATORY 

Labaratorv  Data 
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THIRD QUARTER 1988 GROUNDWATER MONITDRING WELL REPORT 

Th i s  enclorure contains the Hadiochemisrtv 1abora.t.or-f dat.a 
f o r  T r i t i t - i .m,  G r a s s  Alpha, and Gross  Beta for Area 2 ,  SCjl 
H i l l s i d e ,  of t h i r d  qu.a.rter l?EE groundwater monitoring wel ls.  
Thirty-four we115 were checked f o r  t h i s  area i n  the t h i r d  
quarter-. A to ta l  of seventeen we l l s  were ac tua l l y  sampled with 
s i x teen  wel l s  comin9 up dry.  Well 5?-86 could not be sampled due 
t o  a broken cas ing.  Table 1 conta ins  a l i s t i n g  of the we1l.s 
sampled a s  well as the dry  wel ls.  Wel ls  with an * next t o  them 
were only  sampled for  v o l a t i l e  o rgan ic s  due t o  the lack of water 
volume i n  the well.  

T r ip  and f i e l d  b lanks  were picked up i n  t h i s  area of 
sampling. No f i e l d  dupl icate well was sampled f o r  this  area. An 
equipment blank: wa5 sampled f o r  a l l  ana lytes  except the v o l a t i l e  
or-gani c5. 

T h i s  report  summarizes the ana ly t i ca l  r e s u l t s  with no 
attempt t o  a s se s s  the l e v e l s  of the analytes  found. 

Each analyte ic. analyzed by a documented 1abora.tot-y 
procedure (L-procedure) that  is contro l led by the BI-\ality 
Laboratory. The L-procedure g i v e s  a technical  and comprehensive 
desc r ip t ion  of the Qua l i t y  Assurance (Qfi) involved inc lud ing  
standzrds,  sp ikes ,  dupl icates,  and data handling. Some QCI w i l l  
be reported i n  each sect ion  a5 it  per ta ins  t o  the par t i cu la r  
a na l y s i s ,  The Rk data ic. reta ined w i t h  the raw data i n  the 
General Laboratory main report  f i l e  system. 

The sampling for  groundwater monitoring we l l s  i s  performed 
b y  the  Genera.1 Laboratory personnel ,, The sa.mpl ing  ocrtl ine  i s  
contained i n  the Sampling Procedure +for the Groundwa.ter 
Manitcrring Program L-procedure. The sample logg ing  and tracking 
system is  ou.tlined i n  the Sample Administration-General 
Laboratory L-procedure. 

Three d i f fe rent  types of b lanks  f o r  QA are picked up i n  the 
f i e l d  and submitted as actual samples. These include a t r i p  
blank ITEO which c on s i s t s  of sample bo t t l e s  f i l l e d  with deionized 
wa.ter i n  the lab ,  sealed and transported i n t o  and oirt of the 
f i e l d  during sampling. A f i e l d  blank tFE) c o n s i s t s  of a 5et of 
sample bo t t1 .e~  f i l l e d  w i t h  deionized water i n  the f i e l d  at 2. well 
l o ca t i on  that w a s  sampled that day. An equipment blank. (EEO 
c o n s i s t s  of a deionized water r i n s e  of the sample equipment after  
i t  has  b e e n  cleaned and r in sed.  A dupl icate  well i s  a second 
ful l  se t  of sample bo t t l e s  tha.t are f i l l e d  at a well a f te r  the 
o r i g i n a l  sampling. Th i s  f i e l d  dupl icate  well i s  referred t o  as? 

the well number followed by a "D". 



T'FIBLE 1 

S_a_meled 
9-74 
1 i:,-7.1 
56-86 
b 1 -85* 
62-86 
09-86 
7Q-86 
1 -87* 
2-87 
3-87 
4-87 
5-87 
6-€?7* 
0-87 
43-87 
45-87 
52-87 

H E L L S  SAMPLEP FOR AREA 2 OF 3RD QUARTER 1988 

FEY 
1r;-74 
J /  85 
58-8.L. 
69-86 
64--8& 
65-86 

44-87 
47-87 
48-87 
4?-87 
50 -Ec 7 
51-87 
53-87 
54-87 

I=-- 

69-86 

TT 
;I- 87 

* V O A S  ONLY COLLECTED 
** CASING BROKE 



I .  

RADIOCHEMICAL ANALYSES 

Gross A1 Dha/Gross Beta Anal Yses 

Gross alpha and g ro s s  beta a c t i v i t i e s  are measured by evaporating an a1 iquot of 
the sample onto a planchet and counting the alpha and beta a c t i v i t i e s  i n  a gas  
f low proport ional  counter. Couting e f f i c i e n c i e s  f o r  both alpha and beta 
pa r t i c l e s  are determined from a counting e f f i c i ency  v s  s o l i d s  weight curve. 
These curves were determined us ing  plutonium-239 f o r  the alpha e f f i c i ency  curve 
and a s o l u t i on  o f  strontium-90, yttrium-90 f o r  the 

The theoret ica l  minimum detectable a c t i v i t y  (MDA) f o r  the ana l y s i s  method i s  
based on the detector background, detector e f f i c iency ,  count time and volume o f  
sample analyzed. The s o l i d s  concentrat ion i n  the sample i s  genera l ly  the 
l i m i t i n g  factor  because the a l iquot  s i z e  analyzed must be chosen so that  the 
res idue  weight on the planchet w i l l  not exceed 100 mg. The MDA f o r  each ana l y s i s  
i s  ca lcu lated and if the observed r e s u l t  i s  l e s s  than the MDA, the MDA i s  a l s o  
reported. 

beta e f f i c i ency  curve. 

Qua l i t y  assurance and qua l i t y  control  f o r  g r o s s  alpha and g ro s s  beta analyses 
are provided by the fo l lowing  methods: 

1) Two planchets are prepared f o r  each sample. The two counts must agree with in  
the uncertainty associated with counting s t a t i s t i c s  o r  the sample i s  reanalyzed. 

2) Ten percent o f  the samples are analyzed i n  dupl icate  and both r e s u l t s  are 
reported. Such dupl icate  analyses are designated as  Lab Dupl icates.  

3) A control  sampld i s  analyzed with each batch o f  samples. The batch i n  which 
a sample was analyzed i n  denoted by the "Batch # "  and the corresponding control 
sample data f o r  each batch is  g iven i n  the "QA/QC Data" sect ion  o f  the report .  

3) Addit ional  measurement control  samples, submitted by  an independent lab,  are 
analyzed pe r i od i ca l l y .  The data f o r  these analyses are ava i lab le  i n  the arch ives.  

The lower MDAs and uncerta int ies  f o r  this  quar ter ' s  g ro s s  alpha and g ro s s  beta 
data as  compared t o  previous quar ter ' s  analyses  can be attr ibuted t o  the new 
ana l y s i s  method, i n  which the alpha and beta a c t i v i t y  were determined 
s imultaneously.  Th i s  enabled the count time t o  be twice a s  long  a s  that  used 
i n  prev ious  analyses.  

T r i  ti um Anal yses 

Tr it ium, a s  t r i t i a t e d  water, i s  separated from the sample matr ix  by d i s t i l l a t i o n  
and i s  quant i f ied  by l i q u i d  s c i n t i l l a t i o n  counting. The theoretical  minimum 
detectable a c t i v i t y  (MDA) f o r  t h i s  ana l y s i s  method i s  a funct ion  o f  the detector 
background, detector e f f i c iency ,  count time and the volume o f  sample analyzed. 
The MDA i s  ca lcu lated f o r  each ana l y s i s  and i f  the observed r e s u l t  i s  l e s s  than 
the MDA, the a c t i v i t y  i s  reported as l e s s  than the MDA. 



Qual i ty  assurance and qua l i t y  control  f o r  t r i t i um  analyses are provided by the 
fo l lowing  methods: 

1) 
reported a c t i v i t y .  
sample i s reanalyzed. 

Each sample v i a l  i s  counted twice and the average i s  used t o  ca lcu late  the 
The two counts must agree with in  counting s t a t i s t i c s  o r  the 

2) A control  sample i s  analyzed with each batch o f  samples. The batch i n  which 
a sample was analyzed i s  denoted by the "Batch #I' and the corresponding control 
sample data f o r  each batch i s  g iven i n  the "QA/QC Data" sect ion  o f  the report.  

3) Ten percent o f  the samples are analyzed i n  dupl icate  and both r e s u l t s  are 
reported. The dupl icate  analyses are desiignated as  a Lab Dupl icate.  

4) Addit ional  control  samples, submitted by an independent l a b  (IMECS and EPA- 
EMSL-LV), are analyzed pe r i od i ca l l y .  Data from these analyses are .avai lable i n  
the arch ives.  

I s o top i c  Anal vses 

Plutonium, uranium and americium i sotopes  are analyzed us ing  ion-exchange and 
solvent extract ion  t o  i s o l a t e  the isotopes o f  i n te re s t ,  fol lowed by 
e lectrodepos i t ion  onto counting planchets,  and ana l y s i s  by alpha spectroscopy. 
A reagent blank i s  analyzed with each sample batch and the sample a c t i v i t y  i s  
corrected f o r  reagent blank a c t i v i t y  based on h i s t o r i c a l  reagent blank analyses.  
A control  sample i s  a l s o  analyzed with each sample batch. The sample batch i n  
which a sample was analyzed i s  denoted by the "Batch #'I  and the corresponding 
control  sample data i s  g iven i n  the "QA/QC Data" sect ion  o f  the report .  

The MDA f o r  t h i s  ana l y s i s  method i s  dependent on detector background, uncertainty 
o f  the reagent blank a c t i v i t y ,  chemical rec:overy and volume o f  sample analyzed. 
The MDA f o r  each ana l y s i s  i s  calculated, and i f  the sample a c t i v i t y  i s  l e s s  than 
the MDA, the MDA i s  a l s o  reported. 

The uncerta int ies ,  denoted as  +/- i n  t h i s  report ,  were calculated by propagation 
o f  the e r ro r s  due t o  counting s t a t i s t i c s  arid are stated at  the two sigma l eve l .  



3rd Quartqr Groundwater Report 

E88- 2939 

Well Number 
Sample Date 

56-86 
7-14-88 

70-86 
Batch # 7-14-88 Batch # 

Gross Alpha (pCi/l) 
Gross Beta (pCi/l) 
Pu-239,240 (pCi/l) 

Am-241 (pCi/l) 
U-233,234 (pCi/t) 

U-235 (pCi/l) 
u-238 (pCi/l) 
Tritium (pCi/l) 

2 +/- 1 
4 +/- 3 

0.00 +/- 0.04 
0.02 +/- 0.09 
0.04 +/- 0.10 
0.00 +/- 0.03 
0.00 +/- 0.14 
<2.0 E2 

(MDA 4) 
(MDA 8) 
(MDA 0.10) 
(MDA 0.51) 
(MDA 0.28) 
(MDA 0.08) 
(MOA 0.44) 

(MOA) 

AB- 1 
AB- 1 
ISO-71 
ISO-83 
I SO- 71 
ISO-71 
ISO-71 
H3 - 04 

1 +/- 1 
6 +/- 2 

0.00 +/- 0.04 
0.00 +/- 0.09 
0.27 +/- 0.12 
0.01 +/- 0.04 
0.19 +/- 0.16 
C2.0 * E2 

(MDA 2) AB-1 
AB- 1 

(MDA 0.11) ISO-71 
(MDA 0.56) ISO-83 

ISO-71 
(MDA 0.07) ISO-71 
(MDA 0.41) ISO-71 
(MOA) H3 - 04 

Uell NLmber 
Sample Date 

2-87 
7-14-88 

62-86 
Batch # 7-15-88 Batch # 

Gross Alpha (pCi/l) 
Gross Beta (pCi/l) 
PU- 239,240 (pCi/ 1 ) 

Am-241 (pCi/l) 
u-233,234 (pCi/L) 
U-235 (pCi/l) 
u-238 (pCi/L) 
Tritium (pCi/l) 

1 1  +/- 3 
6 +/- 2 

0.00 +/- 0.04 (MDA 0.10) 
0.00 +I- 0.08 (MDA 0.29) 
9.2 +/- 0.9 
0.13 +/- 0.05 
4.2 +/- 0.5 
(2.3 +/- 0.9)*E2 

AB-5 
AB-5 
ISO-71 
ISO-97 
ISO-71 
ISO-71 
ISO-71 
H3 - 04 

5 +/- 1 
6 +/- 1 

0.00 +/- 0.11 
0.00 +/- 0.17 
3.9 +/- 0.4 
0.10 +/- 0.04 
3.3 +/- 0.4 
<2.2 * E2 

AB-2 
AB-2 

(MDA 0.20) ISO-99 
(MOA 0.59) ISO-74 

ISO-74 
(MDA 0.19) ISO-74 

ISO-74 
(MDA) H3-05 

Uell Number 

Sample Date 
4-87 
7-15-88 

TB 
Batch # 7- 19-&?a Batch # 

Gross Alpha (pCi/t) 

Gross Beta (pCi/L) 
Lab Duplicate 

Lab Dupl icate 
Pu- 239,240 (pCi /I 1 
Am-241 (pCi/l) 
U-233,234 (pCi/l) 
U-235 (pCi/l) 
U-238 (pCi/l) 
Tritium (pCi/l) 

37 +/- 6 AB-4 9 +/- 1 ** 
0 +/- 1 
13 +/- 2 ** 
- 1  +/- 1 

0.00 +/- 0.04 
0.00 +/- 0.17 
0.00 +/-  0.10 
0.00 +/- 0.03 
0.00 +/- 0.14 
<2.1 E2 

AB-4 
AB- 16 
AB-4 
AB- 16 

(MDA 0.10) ISO-99 
(MDA 0.85) ISO-74 
(MDA 0.25) ISO-74 
(MDA 0.07) ISO-74 
(MDA 0.39) ISO-74 
(MDA) H3-07 

30 +/- 4 AB-4 

0.00 +/- 0.04 
0.00 +/- 0.17 
19 +/- 2 
0.55 +/- 0.10 
14 +/- 1 
<2.1 * E2 

(MDA 0.09) ISO-99 
(MDA 0.65) ISO-74 

ISO-74 
ISO-74 
ISO-74 

(MDA) H3-07 

** Sample may have been contaminated during the analysis. Note the rerun. 



3rd Quarter Groundwater Report 

E88- 2939 

Well Number 

Sample Date 

Gross Alpha (pCi/l) 
Gross Beta (pCi/l) 
Pu-239,240 (pCi/l) 

Am-241 (pCi/l) 
U-233,234 (pCi/l) 

U-235 (pCi/l) 
U-238 (pCi/L) 
Tritium (pCi/l) 

FB 
7-19-88 

0 +/- 1 
-1 +/- 2 

0.00 +/- 0.04 
0.05 +/- 0.17 
0.02 +/- 0.10 
0.00 +/- 0.03 
0.04 +/- 0.15 
x2.1 * E2 

(MDA 2) 
(MDA 4) 
(MDA 0.09) 
(MDA 0.54) 
(MDA 0.29) 
(MDA 0.08) 
(MDA 0.45) 
( MDA 1 

69-86 
Batch # 7-19-88 

AB-2 
AB-2 
ISO-99 
ISO-74 
ISO-74 
ISO-74 
1’30-74 
H3 - 07 

8 +/- 3 
9 +/- 3 

0.00 +/- 0.06 
0.00 +/- 0.17 
10 +/- 1 
0.19 +/- 0.06 
7.1 +/- 0.7 
4.0 * E2 

Batch # 

AB-5 
AB-5 

(MDA 0.13) ISO-99 
(MDA 0.62) ISO-74 

ISO-74 
ISO-74 
ISO-74 

(MDA) H3-04 

Well Number 
Sample Date 

Gross Alpha (pCi/l) 
Gross Beta (pCi/L) 
Pu-239,240 (pCi/L) 

Am- 24 1 (pCi/L) 
U-233,234 (pCi/l) 

U-235 (pCi/l) 
U-238 (pCi/l) 
Tritium (pCi/L) 

Uell Number 
Sample Date 

Gross Alpha (pCi/t) 
Lab Duplicate 
Lab Duplicate 

Lab Duplicate 
Lab Dupl i cate 

Gross Beta (pCi/l) 

Pu-239,240 <pCi/L) 
Am-241 (pCi/l) 
U-233,234 (pCi/l) 
U-235 (pCi/l) 
U * 238 (pCi/lf 
Tritium (pci/t) 

52-87 
7- 19-88 

39 +/- 5 
23 +/- 4 
0.01 +/- 0.08 
0.01 +/- 0.17 
28 +/- 3 
0.53 +/- 0.22 
19 +/- 2 
<2.0 * E2 

10-74 
Batch # 7-20-88 

AB-2 
AB-2 

(MDA 0.27) ISO-75 

(MDA 0.99) ISO-75 
ISO-100 
ISO-100 
ISO- 100 

(MDA) H3 - 03 

3 +/- 4 
1 +/- 3 

0.00 +/- 0.07 
0.00 +/- 0.08 
6.2 +/- 0.6 
0.21 +/- 0.06 
4.5 +/- 0.5 
<2.1 * E2 

Batch # 

(MDA 8) AB-2 
(MDA 8) AB-2 
(MDA 0.30) ISO-75 
(MDA 0.44) ISO-1OOB 

ISO-75 
ISO-75 
ISO-75 

(MDA) H3 - 07 

5-87 
7-20-88 

13 +/- 5 
12 +/- 5 
18 +/- 5 
17 +/- 6 
18 +/- 5 
18 +/- 5 

0.00 +/- 0.07 
0.11 +/- 0.17 
14 +/- 1 
0.29 +/- 0.07 
8.2 +/- 0.9 
<2.1 * E2 

9- 74 
Batch # 7-21 -88 

AB-2 
AB-7 
AB-16 
AB-2 
AB-7 
AB- 16 

(MDA 0.23) ISO-75 
(MDA 1.2) ISO-75 

ISO-100 
ISO-100 
ISO-100 

(MDA) H3 - 07 

15 +/- 4 
18 +/- 5 

11 +/- 3 
9 +/-  3 

0.00 +/- 0.04 
0.00 +/- 0.10 
12 +/- 1 
0.28 +/- 0.07 
8.6 +/- 0.9 
<2.3 * E2 

Batch # 

AB-6 
AB-6 

AB-6 
AB-6 

(MDA 0.12) ISO-80 
(MDA 0.44) ISO-108 

ISO-80 
ISO-80 
ISO-80 

(MDA) H3-24 
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Well N d x r  
Sample Date 

Gross Alpha (pCi/l) 
Gross Beta (pCi/l) 
Pu-239,240 (pCi/ 1) 

Am-241 (pCi/l) 
U- 233,234 (pCi/ 1 ) 

U-235 (pCi/l) 
U - 238 (pCi/l) 
Tritium (pCi/l) 

43 - 87 
7-21 -88 

21 +I- 4 
21 +/- 4 
0.00 +/- 0.04 
0.00 +/- 0.09 
18 +/- 2 
0.57 +/- 0.11 
16 +/- 2 
<2.2 * E2 

3-87 
Batch # 7-22-88 

AB-5 
AB-5 

(MDA 0.12) ISO-80 
(MDA 0.47) ISO-108 

ISO-80 
ISO-80 
ISO-80 

(MDA) H3-23 

2 +/- 1 
6 +/- 2 

0.00 +/- 0.04 
0.00 +/- 0.11 
1.2 +/- 0.2 
0.00 +/- 0.03 
0.42 +/- 0.17 
<2.1 * E2 

Batch # 

(MDA 3) AB-5 
AB-5 

(MDA 0.14) ISO-80 
(MDA 0.60) ISO-108 

ISO-80 
(MDA 0.07) ISO-80 

ISO-80 
(MDA) H3 - 07 

Well Number 

Sample Date 

Gross Alpha (pCi/l) 
Gross Beta (pCi/l) 

Pu- 239,240 (pC i/ 1 ) 
Am-241 (pCi/l) 
0-233,234 (pCi/l) 

U-235 (pCi/l) 
U- 238 (pCi/l) 
Tritium (pCi/l) 

8-87 
7-22-88 

8 +/- 3 
10 +/- 3 

0.00 +/- 0.04 
0.01 +/- 0.09 
1.6 +/- 0.2 
0.04 +/- 0.04 
0.45 +/- 0.17 
<2.2 * E2 

45-87 
Batch # 7- 22 - 88 

AB-7 
AB-7 

(MDA 0.12) ISO-80 
(MDA 0.39) ISO-80 

ISO-80 
(MDA 0.10) ISO-80 
(MDA 0.53) ISO-80 
(MDA) H3-05 

2 +/- 1 
14 +/- 2 

0.00 +/- 0.04 
0.00 +/- 0.12 
1.3 +/- 0.2 
0.02 +/- 0.04 
0.79 +/- 0.20 
<2.1 * E2 

Batch # 

(MDA 3) AB-5 
AB-5 

(MDA 0.13) ISO-80 
(MDA 0.84) ISO-108 

ISO-80 
(MDA 0.08) ISO-80 

ISO-80 
H3 - 07 ( MDA 1 

Well Number 
Sample Date 

Gross Alpha (pCi/l) 
Gross Beta (pCi/l) 
Pu-239,240 (pCi/l) 

Am-241 (pCi/L) 
U-233,234 (pCi/l) 

U-235 (pCi/l) 
U-238 (pCi/l) 
Tritium (pCi/l) 

EB 
7-22-88 

0 +/- 1 
0 +/- 2 

0.02 +/- 0.04 
0.01 +/- 0.09 
0.02 +/- 0.10 
0.00 +/- 0.03 
0.30 +/- 0.17 
<2.2 * E2 

(MDA 2) 
(MDA 4) 
(MDA 0.12) 
(MDA 0.96) 
(MDA 0.21) 
(MDA 0.06) 
(MDA 0.33) 

(MDA ) 

Batch # 

AB-5 
AB-5 
I SO- 80 
ISO-80 * 
ISO-80 
ISO-80 
ISO-80 
H3-06 

* Chemical recovery i 30% 
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Quality Assurance/Quality Control Data 

GROSS ALPHA/GROSS BETA CONTROL SAMPLE RESULTS 

Gross Alpha tpCi/t) 

Batch # Control ID Observed Actual Observed Actual 

Gross Beta (pCi/l) 

AB- 1 €PA 7/22/88 13 +/- 1 15 4 +/- 1 4 

AB- 2 EPA 7/22/88 12 +I- 1 15 4 +I- 1 4 

AB-4 EPA 7/22/88 13 +/- 1 * 15 5 +/- 1 4 

4 7 +/- 1 * AB-5 EPA 7/22/88 13 +/- 1 15 

AB-6 EPA 7/22/88 12 +/- 1 15 5 +/- 1 4 

10 10 +/- 1 AB-7 EPA 9/23/88 9 +/- 1 8 

10 10 +/- 1 AB-16 EPA 9/23/88 8 +/- 1 8 

* Analysis failed QA tests. 

Note: Participant average of EPA X-check 7/22/88 Alpha = 12 pCi/t 
Beta = 6 pCi/l 

9/23/88 Alpha = 8 pCi / l  
Beta = 1 1  vi/[ 

PLUTONIUM CONTROL SAMPLE RESULTS 

Plutoniun-239 <d/m/ml) 

Batch # Control ID Observed Actual 

I SO- 71 CSL 630135 4.38 +/- 0.56 5.0 +/- 0.2 
4.06 +/- 0.51 5.0 +/- 0.2 

I SO- 75 CSL 630135 5.15 +/- 0.56 5.0 +/- 0.2 
5.77 +/- 0.61 5.0 +/- 0.2 

ISO-80 CSL 630135 4.32 +/- 0.56 5.0 +/- 0.2 
5.88 +/- 0.70 5.0 +/- 0.2 

ISO-99 CSL 602479 6.11 +/- 0.74 6.2 +/- 0.1 
(0.25 ml) 6.21 +/- 0.76 6.2 +/- 0.1 
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E88-2939 

AMERICIUM CONTROL SAMPLE RESULTS 

Batch # 

ISO-74 

ISO-75 

ISO-80 

150-83 

ISO-97 

I SO- 1006 

ISO-108 

Control ID 

CSL 630113 

CSL 630113 

CSL 630113 

CSL 630113 

CSL 630113 

CSL 630113 

CSL 630113 

Amer i c i un- 24 1 (d/m/m 1 1 
Observed Actual 

5.07 +/- 0.68 5.0 +/- 0.1 
5.09 +/- 0.69 5.0 +/- 0.1 

5.96 +/-  0.87 5.0 +/- 0.1 
5.36 +/- 0.90 5.0 +/- 0.1 

5.41 +/- 1.05 5.0 +/- 0.1 
5.71 +/- 1.02 5.0 +/- 0.1 

5.21 +/- 1.00 5.0 +/- 0.1 
5.29 +/- 1.06 5.0 +/- 0.1 

5.11 +/-  0.76 5.0 +/- 0.1 
4.76 +/- 1.05* 5.0 +/- 0.1 

5.79 +/- 0.84 5.0 +/- 0.1 

5.13 +/- 0.79 5.0 +/-  0.1 
5.95 +/-  0.84 5.0 +/- 0.1 

Batch # Control ID 

ISO-71 CSL 620209 

ISO-74 CSL 620209 

ISO-75 CSL 620209 

ISO-80 CSL 620209 

ISO-100 CSL 620209 

Uraniun-234 (d/m/ml) Uranium-235 (d/m/ml) Uranium-238 (d/m/mO 
Observed Actual Observed Actual Observed Actual 

4.31 +/- 0.48 4.94 +/- 0.10 0.12 +/- 0.05 0.22 +/- 0.01 4.66 +/- 0.53 4.89 +/-  0.10 

5.13 +/- 0.55 4.94 +/- 0.10 0.12 +/- 0.05 0.22 +/- 0.01 5.35 +/- 0.58 4.89 +/- 0.10 

4.55 +/- 0.52 4.94 +/- 0.10 0.12 +/- 0.05 0.22 +/-  0.01 4.78 +/- 0.56 4.89 +/-  0.10 

4.89 +/-  0.53 4.94 + / -  0.10 0.25 +/- 0.06 0.22 +/-  0.01 4.70 +/- 0.53 4.89 +/-  0.10 

4.70 +/- 0.52 4.94 +/-  0.10 0.12 +/- 0.05 0.22 +/- 0.01 5.21 +/- 0.58 4.89 +/-  0.10 

5.32 +/-  0.57 4.94 +/-  0.10 0.19 +/- 0.06 0.22 +/- 0.01 5.29 +/- 0.58 4.89 +/ -  0.10 

4.66 +/-  0.55 4.94 +/-  0.10 0.17 +/- 0.07 0.22 +/-  0.01 5.12 +/- 0.60 4.89 +/-  0.10 

4.77 +/-  0.52 4.94 +/- 0.10 0.22 +/- 0.07 0.22 +/-  0.01 4.98 +/-  0.56 4.89 + / -  0.10 

5.58 +I- 0.59 4.94 +I- 0.10 0.13 +I- 0.06 0.22 +I- 0.01 4.81 +I- 0.54 4.89 +I- 0.10 
5.25 +/- 0.55 4.94 +/-  0.10 0.22 +/- 0.06 0.22 +/-  0.01 5.56 +/-  0.60 4.89 +/-  0.10 
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TRITIUM CONTROL SAMPLE RESULTS 

Control sample ID - CSL 630132 

Batch # Observed (pCi/l) Standard (pCi/l) 

H3-03 (1.1 +/- 0.1) * €3 1001 +/- 44 

H3 - 04 (9.5 +/- 1.1) * E2 1000 +/- 44 

H3 - 05 

H3 - 06 (7.9 +/- 1.1) * E2 1000 +/-  44 

H3-07 (9.3 +/- 1.1) * E2 999 +/- 44 

H3-23 (1.0 +/- 0.1) * E3 974 +/- 43 

n3-24 (9.5 +/- 1.2) E2 974 +/- 43 

No control sample run. 


